It is well known that various anomalous muscles often appear in the triangular area between the sternohyoid and omohyoid muscles. Statistical investigation by many researchers has shown that various human anomalous muscles (Macalister, 1871; Testut, 1884; Loth, 1912; Langsam, 1941; Mori, 1964; Sato, 1969) . According to the status of origin, insertion and location of these muscles, the forms of various anomalies were classified into 5 types by Loth (1912) , and later into 6 types ( Fig. 1) by Yamada, H. (1960) .
In the course of anatomical disection training for students of the Oita Medical University during the 1991 school year, the present authors happened to encounter a rare anomalous muscle, a so-called "accessory omohyoid muscle" (Yamada , S. 1934) which belongs to Type VI ( Fig. 1 ) previously reported by Yamada, H. (1960) . However, our muscle derived from the omohyoid muscle differed from the muscles in previous reports with respect to its origin and insertion. In spite of some findings related to the omohyoid muscle, the accessory omohyoid muscle has not yet been fully reported. In the present study, careful dissection mainly of its nerve supply was carried out in comparison with the anomalous muscle (Type VI) described in previous reports. This paper reports details of this muscle and discusses its true nature, from the topographical anatomical relationship to the pattern of its nerve supply.
Materials and Methods
An anomalous muscle was observed in the right cervical region of a Japanese male (Cadaver No. 359), who was 68 years old at the time of death due to bronchial asthma.
This muscle was found when the skin and the superficial fascia in the cervical region were removed and the sternocleidomastoideus muscle was cut off at its origin. After dissection of the cervical region and the cervical plexus, the external appearance of the infrahyoid muscles, especially the omohyoid and sternohyoid muscles, their innervation and the neighboring structures were recorded. Furthermore, this muscle and the omohyoid muscle were removed at the sites of their proximal and distal attachments to the scapula and the hyoid bone, respectively, to examine the nerve supply to each muscle. The nerve supply from the origin to the intramuscular distribution was observed using a binocular microscope . 
Findings
Both the omohyoid and sternohyoid muscles were usual in origin, insertion and location. However, only on the right side, we found an anomalous muscle which seemed to be a duplication of the omohyoid muscle (Fig. 2) .
The anomalous muscle arose as an apponeurotic sheet (about 11 mm in width) from the upper margin of the scapula and from the scapula notch in proximity to the medial side of the usual muscle (Figs. 3  and 4) , and ran medialocranialwards collaterally with the usual muscle after becomming a cord-like tendon (about 3 mm in width) during its ascending course. This muscle passed into a relative abundance of muscle bundles (about 15 mm in maximum width) and then ran further upward to become two fasciculi (the superficial and profound fasciculi) at the distal portion of the muscle (Fig. 5) . The superficial fasciculus of the distal bundles was found to enter into the lower border of the body of the hyoid bone as an independent fasciculus on the anterior surface of the sternohyoid muscle. In addition, this fasciculus was connected with small muscle fibers (about 2 mm in width) which were regarded as an aberrant bundle derived from the usual omohyoid muscle. Namely, this fasciculus arose from the medial margin of the superior belly of the usual muscle and joined with the lateral part of the distal one-third region of the superficial fasciculus. Meanwhile, the profound fasciculus incompletely passed into the middle part of the lateral portion of the sternohyoid muscle and formed a small tendinous arch (Figs. 5a and b, arrow). In overall length the anomalous muscle was 111 mm with a slender tendon of 2 mm wide and 45 mm long, especially the muscular portion was about 66 mm in length.
The general features and main branches of the cervical plexus were normal (Figs. 6a and b). Socalled "temporary adhesion" (Kikuchi, 1970) between the ansa cervicalis (AC) and the vagus nerve on the right side was clearly observed in the original regions of the origin of AC. The manner of nerve supply was the medial type. The segments of its origin were Cl, C2 and C3 (Fig. 6b) . Figure 7 shows the intramascular nerve distribution of all branches of the muscle. This muscle was supplied from two slender branches (A and B) derived from AC. The A branch arising from the superior root of AC gave oof two fine branches to the distal portion of an anomalous muscle at the level of the superior belly of the usual omohyoid muscle.
These branches were distributed in the distal portion of the muscle, that is, the lateral portion of the superficial and the profound fasciculi. But one of the fine branches took a reverse course, entering the superior belly of the omohyoid muscle, while the other entered into the distal one-third portion of the anomalous muscle (lateral edge). The filaments from the fine branches to the superficial fasciculus were seen in the bridge fasciculus from the superior belly of the omohyoid muscle. Furthermore, these filaments closely communicated with the others supplying the superior belly of the omohyoid muscle near the insertion regions (Fig. 7 , asterisk**). The terminal filaments to the superficial fasciculus penetrated into the lateral portion of the anomalous muscle to emerge from between the profound fasciculus of the muscle and the sternohyoid muscle, and then entered into the anterior surface of the distal portion of the sternohyoid muscle.
On the other hand, the B branch arising from the inferior 'root of AC entered into the proximal one-third portion of the anomalous muscle on the posterior surface ( Fig. 7) and was predominantly distributed to the proximal portion of the muscle. The filaments from the fine branches were also seen in the medial portion of the superficial fasciculus.
Discussion

Rare abnormality as accessory omohyoid muscle
The anomalous muscle found by the present authors arises from the scapula and inserts on the hyoid bone. This muscle arose from the scapula and inserted into the hyoid bone on the medial side of the usual omohyoid muscle. Therefore, it was named "M . omohyoideus alter" (Windle, 1887) or "M.
omohyoideus accessorius" (Yamada, S. , 1934) .
In view of such origin and insertion, our muscle is assumed to be the accessory omohyoid muscle and can roughly be classified as Type VI (Fig. 1) presented by Yamada, H. (1960) . Variations of this muscle with respect to origin, insertion and location have been reported. Figure 8 shows 6 types of the accessory omohyoid muscle, including our muscle. They can be further grouped as two subgroups with respect to the presence of tendon; one subgroup (1, 2) has an intermediate tendon and the other subgroup (3 -6) has no tendon. Our muscle is somewhat similar to the muscle (Fig. 8 , subtype 5) reported previously by Yamada et al. (1960) in that it originates from a tendon but has no intermediate tendon. However , the distal bundles of our muscle are separated into two fasciculi, the superficial and profound fasciculi . The superficial fasciculus inserts into the hyoid bone without fusing adjacent muscles at the anterior surface of the sternohyoid muscle. Meanwhile, all the other muscles fuse with the sternohyoid muscle in the middle part of their lateral border. Our muscle differs slightly from similar muscles reported previously Fig. 8 . Schematic drawing ot the accessory omohyoid muscle (belonging to Yamada's Type VI, 1960) which has hitherto been reported and classified roughly into 6 subtypes location, origin, insertion and state (ex, muscular portion or aponeurotic portion; intermediate tendon bridge fasciculus). Number 6 is our case. Only in this case, the superficial fasciculus is separated from the distal portion of an anomalous muscle, enters ventrally into the hyoid bone without fusing adjacent muscles in front of the sternohyoid muscle (or as an independent fasciculus). All of the above cases except Windle's one are found on the right side of the anterior region of the neck. *: the bridge fasciculus , **: the aponeurotic portion, ***: the intermediate tendon.
with respect to the pattern of insertion. Consequently, it may be a very rare accessory omohyoid muscle that is an abnormality of the omohyoid muscle. Kudoh et al., 1991) . In addition, there have been no statistical investigations on the incidence of this muscle by non-Japanese investigators although they have reported many cases of anomalous omohyoid muscles since the first report of "M. omohyoideus alter" by Windle (1887).
True nature of the accessory omohyoid muscle
In research on the true nature of the accessory omohyoid muscle which appears in the triangular area between the sternohyoid and omohyoid muscles, phylogenetic analysis may be available. Lower types of mammalians, reptilians and amphibians have a plate-like muscle, the so-called epistemo-cleidohyoideus sublimis (ECHS, Fiirbringer, 1987) , that arises on the anterior neck from the sternum, clavicle and scapula and inserts on the hyoid bone.
Gegenbaur (1876) and later Eisler (1912) described that anomalies of human infrahyoid muscles might directly be derived from one vast muscular sheet on the extending neck region. They considered that the omohyoid and sternohyoid muscles of mammals correspond to the differentiated ECHS muscle. Takano et al. (1955) also reported the omo-cleidosterno-hyoideus, which corresponds to the ECHS muscle (Fiirbringer) , from a human female fetus of 7 months of menstrual age (one case of 248 body sides; 0.40%). Namely, in mammals, the middle part of the ECHS muscle, which is of clavicle origin, tends to be reduced, while the medial and the lateral parts tend to differentiate into the sternohyoid and omohyoid muscles respectively. Moreover, when the ECHS muscle is greatly reduced the absence of various infrahyoid muscles may occur. Conversely, when the middle part is slightly reduced, various anomalies may appear in the area between the sternohyoid and omohyoid muscles. Lewis (1960) recognized that in a 9 mm human embryo the rudiment of the neck muscles differentiates from the plate-like muscle, and that each infrahyoid muscle appears from the same anlage in the developmental process.
From the phylogenic standpoint (Gegenbaur, 1876) the nine previous investigators sited in Fig. 8 considered that their anomalous accessory omohyoid muscles were vestigial structures of the ECHS muscle, although no in detailed descriptions of the nerve supply were presented.
When a muscle retrogresses or disappears wholly or partially in the phylogenetic or ontogenical process, the nerve that supplies it may remain in its original location, and even if the motor nerve disappears, the sensory nerve at least tends to remain (Eisler, 1901 and Kasai, 1975; Kasai et al., 1977) . Hence the true nature of the human accessory omohyoid muscle should be considered on the basis of the condition of its nerve supply. Gegenbaur (1876) found microscopically nerve fibers entering into the fascia in the human newborn. Furthermore, Eisler (1912) simply stated that the regular twigs given from the ansa hypoglossi were seen in the fascia in the developmental process of humans. Yamada, S. (1934), Yoshizuka et al. (1987) and Kudoh et al. (1991) only stated that this muscle is supplied by the twigs arising from AC. Thus, none of the available reports have examined the nerve supply of the human accessory omohyoid muscle. Accordingly, the present authors examined very carefully the regional distribution of AC over the fascia cervicalis enclosing the triangle area, and reflected the accessory omohyoid muscle, but no involuted branch from AC into the fascia could be unable to confirmed. Therefore, our muscle should more appropriately be regarded as a rudimentary structure of the ECHS muscle. That is, on the basis of the present findings of the nerve supply, it would appear that the distal portion of the muscle is an atavistic structure from the ECHS (Furbringer) and that the aberrant bundle is derived from the medial portion of the superior belly of the usual omohyoid muscle during the process of ontogeny. Moreover, according to Nisi's theory of two (muscular) systems of the body trunk muscles and from the viewpoint of the nerve supply and the relationship with adjacent muscles, the distal portion of the muscle in this case can be closely related to the sternohyoid and the superior belly of the omohyoid muscle, and the distal portion of our muscle should be included in the rectus system of the ventral trunk muscles of the neck. On the other hand, the proximal muscular portion and the tendinous portion may be included in the "obliquus internus" system. Nishi (1938) described that phylogenically the ventral trunk muscles of mammals are derived directly from those in reptiles. He further stated that each infrahyoid muscle (sternohyoid, omohyoid, sternothyroid and thyrohyoid) could be classified into two muscular systems of trunk muscules of the body from the standpoint of typical anatomy. Namely, he classified the infrahyoid muscles except the omohyoid muscle as the rectus muscular system, and classified only the omohyoid muscle as "the obliquus internus" muscular system of trunk muscles of the neck . Likewise, Steinbach (1923) cited Albrecht (1876) and noted that the sternohyoid muscle belongs to the rectus-system, and the omohyoid muscle to the obliquus (internus)-system. Moreover, Yamada , M. et al. (1985) suggested that the omohyoid and the other muscles of the infrahyoid muscles can be considered as two types possibly belonging to both muscular systems, the sternohyoid muscle to the rectus-system, and the omohyoid muscle to the obliquus-system. Gegenbaur (1876) and Eisler (1912) considered that the infrahyoid muscles differentiated only from the rectus muscular system of the ventral trunk muscles of the neck. Therefore , according to their view it may be inferred that the ECHS muscle is composed only of the rectus muscular system . However, generally the muscle group belongs to anterior neck muscle, and it has been interpreted on the basis of Nishi's theory that the sternohyoid muscle belongs to the rectus-system, and the omohyoid muscle to the obliquus-system. We also agree with his theory based on our findings. For this reason, the ECHS muscle can be regarded as a complex formed with muscles from both the rectus and the obliquus internus muscular systems of the anterior neck muscles. In addition, it is assumed that the superior belly of the omohyoid muscle is closely related to the rectus muscular system of the anterior neck muscles in view of their nerve supply and the findings of previous investigators (Koura, 1960; Sato et al. , 1969) on the locational relationship between the sternohyoid muscles and the superior belly of the omohyoid muscle. In connection with our view, the works of Takizawa (1971, 1973) on the development of the infrahyoid muscles of Anura during metamorphosis is worthy of mention. Concerning derivation of the omohyoid muscle, he has asserted that the superior belly belongs to the rectus muscular system, whereas the inferior one belongs to the obliquus muscular system.
On the basis of the above findings and discussion, we propose the following as the true nature and mechanism of formation of the accessory omohyoid muscle. The muscle may be a vestigial structure in humans reduced from the episterno-cleido-hyoideus sublimis (Fiirbringer) , which can be observed in lower types of vertebrates (reptilians, etc.). On the other hand, only the lateral portion of the superficial fasciculus of our muscle may be an aberrant bundle derived from the superior belly of the usual omohyoid muscle during the process of ontogeny. 
